In this paper, we present an original and short corrugated horn antenna profile to obtain the € E l l corrugated circular waveguide mode exciting with a pure TEll monomode smooth circular waveguide mode. We will obtain a far field pattern with a very low crosspolarization, high symmetry and very low sidelobes in a wide frequency band.
INTRODUCTION
High-performance microwave satellite communications, radar and remotesensing systems often use a reflector antenna as end component of the transmitter and receiver front ends. A reflector antenna consists of two parts: the first one is the reflector itself and the second one is the horn at the focus. The horn antenna is a crucial component because it must match the microwave signal from the source to the reflector antenna with the minimum losses and the maximum efficiency. There are a variety of possible designs for this horn, but the preferred choice at the present for high-performance systems is the corrugated horn[ 11.
At first, the relative high mass and volume deterred users but in the middle 1980s their electrical advantages strongly outweighed the disadvantages, besides, recently new making technics (electroforming) have appeared.
The HEll mode is the fundamental mode of circular corrugated waveguide. This mode is called quasi-gaussian mode due to its similarity with a fundamental gaussian beam. Consequently, the horn antenna far field pattern will have low sidelobes, high symmetry and low crosspolarization. 0-7803-4178-3/97/$10 00 0 1997 EEE PROPOSED PROFILE As we have already commented, at the output of the horn antenna we want a pure € E l l mode There are differents ways to generate it coupling engineering technique using waveguide steps or appropriate linear tapers to obtain aprox 85% of TEh mode and 15% of TMll mode, surface impedance adapters (from U2 depth corrugation to 1/4), etc
In our case, we combine two of these techniques We start with a monomode smooth circular waveguide (TE11 mode), and use a surface impedance adapter at the beginning, superimposed to two hyperbolas defined with the formula[ 21, a being a value approximately between 1.2 and 1.4 which controls the horn antenna slope, L the total length which is calculated to achieve the correct output radius (between 0.71 and 0.81) to obtain approximately the HEll mode. The a and the output radius values can be changed slightly from their original values, depending on our particular application. Another important value is the length of the surface impedance adapter, which must be chosen adequately to obtain a high purity HE11 mode.
NUMERICAL METHOD
The used numerical method to obtain the component features is the wellknown "Mode Matching and Scattering Matrix" method. Also, to get the far field radiation pattern we have used the equations defined in 131 and the "Moment Methods".
RESULTS
Here, we show a horn antenna working at 8G€€z, although we can use it for any frequency. The input mode is the TEll in a monomode smooth circular waveguide.
To start with, the input radius is equal to 22.032" and the output radius 30.528" (0.8h) in a total length of 137.5mm. The corrugation period is h/3 with a duty cycle of 50%. It is important to remember, the electrical property of the corrugated antenna changes with the parameters of the corrugation: period, depth and duty cycle.
In this design we have worked with a length of the surface impedance adapter equal to 28 mm and an a value of 1.3 1.
In the figure 2, the far field radiation pattem is shown. It is easy to see the good radiation features, high symmetry, without sidelobes and with very low crosspolarization(<4OdB at 58 degrees). The corrugated structures are characterized for being broadband; we can see, in the figure 3, the proposed horn antenna has a good bandwidth.
If we want to use this horn antenna as feeder in a parabolic reflector configuration, we must define another important characteristics like the gain and efficiency.
In this case the feed gain is 12.7 dB and the total efficiency q[4] is, Q = qx qs q~ q x = 0.79. where q, qs, q p , qx, are the illumination, spillover, phase error and crosspolarization efficiency respectively. This efficiency has been obtained using a feed angle of 41 degrees.
CONCLUSIONS
We have presented an original and short corrugated horn antenna which has very good far field radiation characteristics with low sidelobes, high symmetry and low crosspolarization. Besides the profile is valid for any working frequency, and can be used in many applications like satellite communications, testing in low power, radar,. . . .
There are two important parameters in the profile definition, the output radius and the a value, which can be chosen according to the necessities of our particular application.
Besides, we have seen that this horn antenna is broadband and has a good gain and efficiency features.
Finally, in this work, we have presented a brief summary. Nevertheless, many designs have been analyzed, changing parameters like the frequencies, the a values, lengths, corrugation period, the duty cycle,. .. [5] , [6] .
